Many groups have reported that patients with schizophrenia are disproportionately represented among those born in winter and early spring. Bradbury & Miller (1985) noted that the seasonality effect is well established from data collected from northern hemisphere (NH) data sets, but awaits definitive testing in southern hemisphere (SH) regions. Previous SH studies of season of birth in schizophrenia have provided some support for a winterâ€"springexcess. Dalen's (1975) South African study (n = 2947) found a trend towards a winter and spring excess among those hospitalised for less than 3 years. Four studies have been undertaken in Australia. Parker & Neilson (1976) found a winter excess among women but not men (n = 2256). Krupinski et al (1976) compared the seasonal birth patterns of 3919 patients born in Australasia and 2372 born in the NH. This study reported no differences between the groups. Syme & Illingworth (1978) found an excess of males born in June and females in September (n = 455). However the excesses were confmed to single months with no trends in adjoining months. Jones & Frei (1979), who compared 915 patients to age and sex matched controls, found a winter and spring excess for male patients only.
Our data set allows us to assess the â€˜¿ seasonality hypothesis' for patients with schizophrenia born in the NH who migrated to Australia. Evidence that NH-born patients with schizophrenia have a different quarterly distribution of births to SH-born patients would lend support to the existence of a seasonal fluctuating risk factor.
This preliminary report will examine if there are differences in the quarterlypattern of schizophrenia births compared to the general population in a SH data set. In addition, the quarterly pattern of births will be compared between the SH and NH-born patients.
Method
The Mental Health Statistics System is a name-linked register which covers the state of Queensland (J)opulation approximately 3 million). The register commenced in 1972 and has collected data from all public psychiatric facilities in Queensland since 1980. We extracted the place and date of birth for each individual who had received an in-patient discharge diagnosis of ICDâ€"8or ICDâ€"9schizophrenia.
There were 8027 patients with schizophrenia born intheSH (97%inAustraliaand3%in NewZealand) and 1321patientswith schizophreniaborn in the NH. On these, 41% wereborn in the UK and Ireland,with the remainder born on the European continent. In order to estimate the general population quarterly percentages for the SH group, we used monthly Queensland births made available by the Australian Bureau of Statistics (25.6, 25.5, 25.2, 23.7 for the first, second, third and fourth quarters respectively). All patient data were drawn from the years 1914 to 1974 (inclusive), as were the data on Queensland births.
MCGRATHET AL
Monthly general population birth data were not available for most of the nations of origin for the NH-born patients. However, details of the quarterly patterns of birth have been published for England and Wales (Shur, 1982), France (Fombonne, 1989) and Ireland (O'Callaghan et a!, 1991) . These data were relatively consistent, with the percentage of total population births reported for England/Wales, France and Ireland respectively as follows: First quarter 24.8, 24.9, 24.7; second quarter 25.9, 26.2, 26.8; third quarter 25.9, 25.1, 25.5; fourth quarter 23.5, 23.7, 23.1. The mean of these percentages for each quarter of birth was used as an estimate of the general population for the NH group in this preliminary analysis (24.8, 26.3, 25.5,23 .4 for first, second, third and fourth quarters respectively).
For each of the two groups (SH and NH-born), the goodness-of-fit between the observed and the expected counts for each quarter were compared with the x2 statistic. The pattern of NH and SH schizophrenia births were compared with the x2 statistic. P-values are two sided.
Results
For the SH group, the monthly observed counts were 705, 565, 665, 730, 656, 711, 703, 722, 748,655, 561, 606. The monthly counts were summed into quarters (1935, 2097, 2173, 1822) and compared to the expected quarterly counts (2054.9, 2046.9, 2022.8, 1902.4) . The @2 test revealed significant differences between the cases and the general population (@=22.8, d.f.=3, P=0 0001).
For the NH group, the monthly observed counts (Januarythrough to December) were as follows; 131, 106, 146, 147, 124, 125, 114, 94, 123, 93, 83, 110 . The monthly counts were summed into quarters (359, 380, 308, 274 ) and compared to the expected quarterly counts (327.6, 347.4, 336.9, 309.1). The x2 test revealed significant differences between the cases and the general population (x@=12.5, d.f. = 3, P= 0.006).
The observed/expected ratio for each quarter is displayed in Fig. 1 
Discussion
The hypothesis that there is a risk for schizophrenia which is related to the time of birth and fluctuates across the year receives support. This study, which employs the largest sample of patients with schizophrenia born in the SH to date, demonstrates that there are quarterly fluctuations in schizophrenia births, even when the potential confounding of the â€˜¿ age-incidence' factor is reduced. The â€˜¿ phase' of the fluctuating risk factor appears to be determined by the hemisphere of birth. NH born patients had an excess of births in the first and second quarters (which include the winter and spring), and the SH-born patients had excess births in the second and third quarters (which include the southern autumn and winter). This autumn-winter effect for the SH data requires further analyses. The fact that Queensland is a large state with tropical and temperate climatic regions may be relevant.
Interpretation of these data is limited by several factors. Firstly, we estimated the NH general population quarterly birth distribution from a subsample of the nations involved. Despite the narrow variations between the published data, the true proportions may differ somewhat from those employed in this study. Secondly, with respect to season of birth, those who migrate may not be representative of the general population, nor of patients who later develop schizophrenia. We have included these data primarilyto allow a contrastwith our SH-born patients (which does not require the correction for general population distribution) rather than to attempt to replicate the well-established NH association.
The quarterly birth distributions for the SH general population are based on census data for Queensland, however 4Â°lo of the SH sample were born in New Zealand, and it is likely that some of the Australian-bornpatientswere born in states other than Queensland. However, we have no reason to suspect that the quarterly birth distributions for this minority of the sample would differ significantly from the distribution employed.
While the @2 is the most widely used test in the season of birth literature, its limitations are well documented (Bradbury & Miller, 1985) . More precise statistical analyses (including rate-based time series analyses), as well as research questions examining season of birth with respect to factors such as climatic variations, diagnostic specificity, gender, and age at first admission will be addressed in future studies.
